AIM OF THE STUDY: Although physicians' home visits are highly valued by patients, and are among the measures that contribute to maintaining elderly patients at home, their number is decreasing worldwide. We aimed to describe the trends in home visits made by general practitioners (GPs) in the canton of Vaud in Switzerland between 2006 and 2015, and to explore their associated characteristics.
Introduction
Population ageing is a major challenge for health systems, as they are confronted with an increase in the number of multimorbid and frail patients. In addition to the somatic challenges in the care of these patients, mental health [1] [2] [3] and social issues such as isolation and deprivation become increasingly important. Still, patients wish to remain at home as long as possible [4] , which is also in line with current public health strategies, both to limit costs and because of the limited availability of institutional beds. In addition, palliative home care caters to the wishes of most patients when they are approaching end-of-life [5] .
General practitioners' (GPs') home visits are an important component of home care [6] . By home visits we mean visits to a patient's home by professional personnel for the purpose of diagnosis and/or treatment. Reasons to undertake home visits are diverse, and include routine followup, emergency visits [7] , palliative care [8, 9] and post-discharge follow-up [10] for patients that are usually unable to travel to the GP practice. GP home visits are highly valued by patients [4] , and among the measures that contribute to maintaining elderly patients at home [11] .
Indeed, regular home visits have been shown to reduce unnecessary emergency department visits and hospital admissions [12] , reduce readmissions [13, 14] , and prevent falls [15] , functional decline and long-term institutionalisation [16] . GP home visits used to be the main mode of care delivery in Europe before the Second World War, but their number has since decreased progressively in all industrialised countries [17] [18] [19] [20] [21] [22] . In Switzerland, most GPs do carry out home visits, but only 43% do so frequently (compared with 6% in the USA and 88% in the Netherlands, for example) [23] . Swiss GPs tend to do fewer home visits than their European counterparts [24, 25] , and the mean weekly number of home visits per week has decreased from 7.7 in 1992 to 3.2 in 2012 [26] . In a population survey conducted in the canton of Vaud in Western Switzerland, only 36% of older individuals thought of GP home visits as easily accessible [27] .
Various factors have been reported to influence the number of home visits [28] . These include factors at GP level (age, gender, personal preferences, workload), patient level (multimorbidity, age, psychosocial factors) and organisational level (practice location, practice type, financial as-pects). In addition, both the health system and society have evolved in recent years, especially with respect to the development of home-based care and changing patterns of emergency care use (development of walk-in clinics and private companies specialising in home visits). Changes have also occurred in transportation (driving ability control policy for the elderly, evolution of public transport networks) which may have modified access to GP practices. Within this context, the aim of this study was to describe the trends in home visits made by GPs in the canton of Vaud over a period of ten years (2006) (2007) (2008) (2009) (2010) (2011) (2012) (2013) (2014) (2015) , and to explore patient and physician characteristics associated with the number of visits.
Material and methods
This is a retrospective analysis of billing data voluntarily transmitted by physicians to the cantonal trust centre (Centre de confiance de la Société Vaudoise de Médecine) between 2006 and 2015. The canton of Vaud is the most populous canton in French-speaking Switzerland, with a resident population of 708,177 in 2010 (study mid-period) and 540 general practitioners (general internal medicine specialists or practicing physicians) active in the ambulatory sector according to national statistics [29] . This project used anonymised data that did not contain personal healthrelated information. It was therefore not under the scope of the Swiss human research law and did not require formal ethical review.
Remuneration of Swiss GPs is based on a fee-for-service system. In addition, GPs can bill consultation time according to a unified payment system (Tarmed). Within this system, home visits can be identified by a specific tariff heading corresponding to transportation time. Visits to residential patients are included in these data and cannot be differentiated from the other visits. In addition, there is a separate heading for emergency visits, which are defined as pressing unscheduled visits, or visits that occur outside regular consultation time (evenings, nights and weekends).
The dataset consisted of billing data from every physician that was either a general internal medicine specialist (title corresponding to five years of post-graduate training in Switzerland) or a practicing physician (title corresponding to three years of post-graduate training), and who had billed at least one consultation in the canton of Vaud between 2006 and 2015. Data from paediatricians were not included. The physicians' variables were age, gender, specialty title, postal code, annual number of consultations, annual number of home visits and annual total duration of home visits. For each home visit, information was provided on the patient's coded identifier, gender and age, the date, the amount and type of medical services billed, and whether the home visit was an emergency visit (defined as an unplanned visit that took place immediately after being requested by the patient or the patient's "entourage").
We first examined physician and patient characteristics for the entire 10-year study period. The total number of visits was categorised by day of the week and whether or not they were emergency visits. We then categorised the patients according to the number of visits per patient and explored factors associated with the number of visits. Hypothesis testing was based on a chi square test for categorical variables and Poisson regression for count variables.
We looked at the total number of visits, number of visits per GP and patient characteristics according to year. We calculated visit rates by dividing the number of visits by the resident population of the canton of Vaud. We observed the relative difference between 2006 and 2015 in the calculated indicators.
Finally, we further explored factors associated with the number of home visits per GP and their evolution over time, as this parameter showed the most variation. For this, we fitted a mixed effect negative binomial regression model of the annual number of home visits per physician, including a random intercept for each physician. Year, physician gender, physician age at baseline (2006) and physician specialty were the covariates. Linear, quadratic and cubic time effects were considered. Interactions between time and all the covariates were tested, and only the significant ones were kept. GPs who had billed more than 500 visits in at least one year were excluded in order to have a distribution of the outcome variable close to the chosen regression model, and because these were considered to be "frequent visitors" whose behaviour was likely to differ from that of other physicians. The fit of the model was assessed by comparing observed and predicted values according to year. In a sensitivity analysis, the model was rerun without the exclusion of "frequent visitors". (table 2) . There was a slight increase in the annual number of both consulting physicians (+5.7%) and physicians doing home visits (+5.8%), while the number of consultations per physician remained stable (−1.9%). However, the mean annual number of home visits per physician decreased from 125 (SD 165) in 2006 to 75 (SD 136) in 2015, resulting in a 36.9% decline in the absolute number of home visits. While the number of visits per patient remained stable (three per patient on average), the total number of beneficiaries decreased by 41.4% despite the fact that the resident population of the canton increased by 16.5%. The proportion of women among visit beneficiaries remained stable over time, but the proportion of patients aged 65+ increased from 66.7% to 76.5% of all beneficiaries. The relative increase was even more pronounced in the proportion of beneficiaries aged 85+ (+45.5%). 
Results

GP and patient characteristics, entire 2006-2015 period
GP characteristics associated with number of visits
The annual number of home visits varied greatly between physicians and fluctuated over time for the same physician ( fig. 1 ). Twenty-seven physicians (3.9% of total) made over 500 visits in one year, and were responsible for 23.7% of all home visits. These physicians were not different from other physicians in terms of specialty title, gender or age, although they did carry out fewer emergency visits (16.5 vs 21.0%, p <0.001) and the mean age of their patients was slightly lower (77.9 v. 78.7 years old, p <0.001) After excluding these "frequent visitors", we constructed a random effect negative binomial regression model of the annual number of home visits per physician (table 3; fig. 1 ), which estimated that 69% of the total variability could be explained by the inter-physician variability (ICC).
The estimated annual number of home visits per physician decreased over time, with a stabilisation observed during the final years of the study (table 3, fig 1) . At baseline (2006), the number of home visits was higher for male and older physicians (p <0.001 and p = 0.006, respectively). General internal specialists carried out more home visits compared with medical practitioners (p = 0.002). The differences according to gender, age class and specialist title decreased over time, as shown by the interaction terms with time in the model that counterbalance the direct effect of the covariates. The parameters of the model did not differ markedly when frequent visitors were included.
Discussion
Main findings
Physicians of the canton of Vaud undertook almost half a million (451,634) home visits between 2006 and 2015. Almost two thirds of all visits were to about 10,000 patients, mostly women and older individuals, representing 1.4% of the resident population. Over 85% of physicians provided home visits throughout the study period. However, the number of visits per physician decreased by 40%, reducing both the absolute number of visits and the proportion of beneficiaries in the population.
Decrease in home visits
This decrease in home visits has been described throughout industrialised countries, including Switzerland [22, 26, [30] [31] [32] , with the exception of the US, where a recent increase in home visits to Medicare patients has been reported [21] . The mean number of home visits per physician is even lower in our study than in self-reported figures from a sample of Swiss GPs (82 per year vs 3.2 per week in 2012) [33]. This could be due to an overestimation in self-reported data compared to actual billing data, but we cannot exclude the possibility that figures in the canton of Vaud are lower than national figures. Indeed, compared with the rest of the country, Western Switzerland has a high density of home care on offer [34] , and the number of home care beneficiaries increased by 26% during the study period (source: Statistique Vaud). This relatively high level of home care provision in Vaud (in comparison with other areas of Switzerland) could play a role in the number of home visits. However, collecting data to assess this association was beyond the scope of the current study.
Emergency home visits
In our study, routine visits to elderly patients represented the bulk of all home visits, and emergency care only a small part (20%). This is important, as the public debate around home visits often focusses on the emergency response. Indeed, there are an increasing number of professional medical companies that specialise in the provision of emergency home visits. As of 2015, these do not appear to play an important role in care provision in the canton of Vaud, where most home visits were still undertaken by traditional practice physicians. We identified some "frequent visitors" in our data, corresponding to GPs who had billed at least 500 visits during a single year. However, based on GP and patient characteristics, these did not correspond to either emergency professionals or GPs affiliated with residential homes.
GP characteristics
Physician characteristics such as age and gender were associated with a decrease in the number of home visits. This was supported by the results of the regression model, thereby confirming earlier findings [24, 35] . While the effect of physicians' age tends to disappear in final years of the study, the ongoing feminisation of family medicine in Switzerland could result in a further decrease in the overall number of home visits. It is also of concern that the resident population is growing three times faster than the number of general practitioners, potentially resulting in increased time pressure on GPs. Indeed, the decrease in home visits was not related to a general decrease in physicians' activity, as shown by the stable number of consultations per physician in our study. If a GP has to serve a larger fraction of the population, there might be less time available for home visits. Furthermore, this would lead to questions about the ability of the GP to systematically visit chronic patients at home. There may be less burn out among physicians that carry out home visits [36] , and it is certainly beneficial in terms of the patient-doctor relationship, but other health professionals such as nurses, especially nurses working in the same practice as the GP, could perform some of these visits. Such models of care exist in North America and Europe [37, 38] and are being developed in Switzerland [39] . Home visits could be among the tasks delegated by GPs in these new models.
Study limitations
There are several limitations to our results. The main limitation is that we cannot differentiate between visits to patients' private homes and visits to patients in residential homes, but the fact that the mean age of home visit beneficiaries was much lower than the mean age of patients in residential homes (85 years) indicates that this was not a major phenomenon. It was also not possible to differentiate between home visits made in the context of medical duty service and home visits made to a physician's own patients. More detailed data, including the motive and the context of the visit, will be collected through the Sentinella Surveillance Network in 2019, which should be a useful adjunct to our results. The absence of data from paediatricians and other specialists who may also perform home visits may preclude extrapolation to the paediatric population. In addition, not all physicians are members of the Société Vaudoise de Médecine and some underreporting cannot be excluded, although we estimate that this is a minor phenomenon based on the comparison between the number of physicians in our dataset and national statistics on number of practicing physicians in the ambulatory sector. In addition, we may have underestimated the number of home visits if physicians omitted to bill the transport costs associated with a visit, resulting in the classification of the visit as a normal practice consultation.
Conclusion
In summary, although the vast majority of physicians in the Canton of Vaud continue to visit patients at home, the overall number of home visits is declining. In the rapidly evolving context of an ageing population and the development of home care, the role of physicians and the way they provide care are changing. An in-depth assessment of the reasons for home visits and home care from the perspective of physicians, patients and home care actors, for example using qualitative methods, would be needed in order to characterise potential gaps and inform policy-makers on possible improvements to the system so that it better meets patient needs. In addition, new models of care currently being developed should address the demand for home visits. 
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